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This invention relates to an electronic switch.. 
Various switches are known and the different construc- 
tions differ to ensure the function of the operating means or 
rocker arm and to maintain this in desired positions. Various 
types of springs such as helical springs and plate springe as 
well as slewing bracket systems are used to fullfiH-the func- 
tions of the operating arm or rocker arm. In many cases these 
relatively complicated constructions have been replaced by 
switches, the operating arm or rocker arm positions of which 
are defined by magnetic stop means coacting with magnetic 
materials in the operating means or rocker. These later con- 
structions can be said to be a simplification of the fi»t 
mentioned, mechanical switches but are still restricted for 
use in connection with relatively predetermined function, as a 
substitute for the mechanical switches. 

By the present invention, as apparent from the charact- 
erizing parts of the claims, there is an electronic switch 
having a contact-free switching function and a simple aeeign 
and assembly and which, moreover, has no other movable parts 
than the very operating means. By means of -the invention it is 
possible to vary the switching function in a plurality of man- 
ners and according to need, simultaneously as the switch will V 
be very reliable and cheap in production. 

The invention will be described in greater detail in the 
form of examples with reference to the drawing, wherein Tj^_ 
1-3 show three different embodiments of an operating rocker 
according to the invention, Fin. 4 and 5 show a lever-opera- 
ted switch according to the invention as seen in a schematic, 
partial, lateral section and from above,, Fiqs, 6-8 show an- 
other embodiment of the switch according to the invention as 
seen schematically from the side in partial section ixom one 
end side and from above, respectively, Pi™ * and 10 show 
another embodiment of the switch of the invention as seen 
schematically from above and laterally in section, Ftos. " 
and 12 show another embodiment of the invention schematically 
from above and from the side, and Fio. 13 shows a further 



variant of the switch shown in Figs. 11 and 12. 

In Figs. 1-3 an operating means 1 i 8 sh own in the form 
of a rocker rotatably mounted about a shaft 2. 3 designates 
schematically a casing or housing in which the rocker is 
mounted. The rocker has further a permanent magnet 4 so ar- 
ranged in the rocker 1 that only one of its poles will have a 
possibility to coact with a second magnet 5 fixedly arranged 
in the casing 3. 6 denotes a magnetoresietive transducer, for 
example a Hall effect transducer. 

According to Fig. 1 the permanent magnet 4 of the rocker 
1 has its north pole turned outwards to coact with the north 
pole of the other magnet 5. This means that the rocker 1 can 
enter two stable positions, one of which is shown in Fig. 1 
with the transducer 6 actuated by the magnet 4. It is to be 
understood that the other stable position is when the magnet 4 
actuates the left transducer 6 (not shown). It is further to 
be understood that the movement of the rocker is limited by 
stop lugs or the like which are not shown for the sake of 
clearness . 

According to Fig. 2 the magnet 4 of the rocker 1 is 
turned so that its south pole coacts with the north pole of 
the other magnet 5, the rocker having the stable position 
shown in the figure. By turning the rocker clockwise or anti- 
clockwise the magnet 4 will actuate the respective transducer 
6. As soon as the rocker 1 is released it will return to its 
stable position shown. 

Fig. 3 shows a switch in which the other magnet 5 has 
the shape of an electromagnet, which coacts with the north 
pole of the permanent magnet 4 in the example shown. By re- 
versing the direction of current in the electromagnet 5 its 
poles can change places and it is thus possible, when re- 
quired, to obtain by the device shown in Fig. 3 the functions 
provided by each of the switches shown in Figs. 1 and 2. 

In Figs. 4 and 5 a switch is shown in the form of an 
operating lever 7, one end 8 of which is articulatedly mounted 
at the casing 3. In the example shown (Fig. 5) the motion of 
the lever to two orthogonal directions is guided by a cross- 
like opening or coulisse 9. The operating lever 7 preferably 
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having a grip portion 10 carries a permanent magnet 4 with its 
north pole turned upwards in the example shown. Four station- 
ary other permanent magnets 5 are arranged on a level with the 
north pole of the magnet 4 and in the extensions of the cou- 
5 lisse legs, compare Fig. 5. The north poles of the permanent 
magnets 5 are facing the north pole of the magnet 4, This 
means that the operating lever has its position of rest 
straight in the coulisse 9, as shown in Figs. 4 and 5. The 
operating lever 7 can be moved to four positions guided by the 

10 coulisse 9, in each of which the magnet 4 actuates a magneto- 
resistive transducer 6 arranged at each euch position. Such an 
operating position is indicated by dashed lines in Fig. 4. 

Figs. 6-6 show a switch, the operating means of which 
has the shape of a control wheel 12 rotatable and rockable 

15 about a shaft 11. As mentioned in connection with Figs. 1-3 

stop means are arranged to restrict the torsional and rocking 
movements of the control wheel 12. For the sake of clearness 
these stop means are not Bhown. According to what is shown a 
permanent magnet 5 is fixedly arranged in the casing or hous- 

20 ing 3 and has its north pole turned outwards (upwards). The 
control wheel 12, in turn, is provided with the permanent 
magnet 4 which is turned so that its south pole coacts with 
the north pole of the magnet 5. The stable position of the 
control wheel 12 is thus that shown in the figures. As is 

25 easily realized, the control wheel 12 can be turned clockwise 
or anti-clockwise about the shaft 11 and consequently actuate 
the one or the other of the magnetor esi st ive transducers 6. 
The control wheel 12 can also be tilted to actuate in this way 
magnet ores is t ive transducers 6a, see Fig. 7, arranged on each 

30 side of the disc 12. In the illustrative example shown the 

control wheel 12 extends partly through an elongate opening 13 
in an upper portion of the housing 3. 

Figs. 9 and 10 show a switch, the operating means of 
which has the shape of an operating disc 14 provided with an 

35 operating arm 15 and movable in its own plane in a space 16 of 
the casing 3 arranged for this. The operating arm 15 extends 
through an opening 17 made in one portion 3 of the casing, 
which aperture has five corners in the example shown, see Fig. 



4 



4 

9. Moreover, in the casing 3 a permanent magnet 5 is arranged 
approximately straight below this opening with its south pole 
facing the opening. The operating arm 15 can form part of a 
permanent magnet which in the example shown has its south pole 
5 turned inwards towards the operating disc 14 and the part of 
the casing 3 supporting the magnet 5. In this part of the 
casing 3 magnetoresisti ve transducers 6 are also arranged in 
connection with the corners formed by the opening 17. Thus, 
the operating di6c according to Figs. 9 and 10 enters its 

10 positions of rest when the operating arm 15 is in any one of 
the corners formed by the opening 17, in which positions the 
respective transducer 6 is actuated by the permanent magnet 
(operating arm 15) of the disc 14. 

The switch according to Figs . 11 and 12 comprises a knob 

15 18 mounted rotatably about a shaft 19. The knob supports a 
permanent magnet 4, the south pole of which is facing the 
periphery of the knob. A number of permanent magnets 5, the 
north poles of which are turned inwards towards the knob 16, 
are evenly distributed along the periphery of the knob 18. As 

20 is apparent from Fig. 12 magnetoresist ive transducers 6 are 

fixedly arranged in a part of a housing or casing not shown on 
a level with each magnet 5 and for example above the knob 18. 
For the sake of clearness the transducers 6 have not been 
drawn in Fig. 11. The knob 18 can for instance be operated by 

25 means of a knob handle 20 indicated in Fig. 12. Thus, the knob 
at this switch can enter eight stable positions for eight dif- 
ferent switching functions in the example shown. A similar 
switch is shown in Fig. 13 in which, however, one of the peri- 
pheral permanent magnets 5 has been replaced by an electromag- 

30 net 5a. By changing the direction of flow in the electromagnet 
5a it is possible to change the holes of the magnet and in 
this way an instable position for the knob 18 can be obtained 
in case the south pole of the electromagnet 5a is facing the 
knob 18. In this connection it is to be understood that more 

35 than one and even all the permanent magnets 5 of course can be 
replaced by electromagnets or the poles of the permanent mag- 
;nets 5 can be "mixed" depending on the desired function. 
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In the description made above the respective permanent 
mag net 4 (15> of the operating means has only been marked wx.h 
one pole in the drawing figures but of course it xs to be 
understood that each magnet has two poles. However, xt x. - 
tended to stress that only one of the poles of the 
intended to be active for the function of the switch.-cordxng 
to the invention. This should appear clearly from the above 
description. The quite constructive deigns of a peripheral 
equipment such as casings , bearings , stop means, electrxc con- 
nections etc. have also been omitted for the sake of clear- 



ness 



Different embodiments of a switch based on the inventxve 
idea have been described and it is obvious to one skilled xn 
the art that a great number of switch forms and functions can 
be produced for many different purposes starting fxcm the xn- 
vention such as it is apparent from the following claxms . 

The illustrative examples have concerned magnetoresxs 
tive transducers, but of course it is realized that other 
transducers can also be used such as inductive switches, optxc 
20 BwitcheE etc . 
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C la iitie 

1. Electronic switch comprising an operating means 

( 1 ;7; 12; 14 ; IB) movable in the switch, character- 
ized in that the operating means has only one magnetic 
5 pole operative for its motion, said pole being arranged to 

coact without contact with at least one second magnetic pole 
of a second magnet (5;5a> placed in the switch. 

2. The electronic switch of claim 1, charac- 
terized in that the second magnetic pole is a pole of 

10 a permanent magnet (5), 

3. The electronic switch of claim 1, charac- 
terized in that the second magnetic pole is a pole of 
an electromagnet C5;5a> having a variable pole formation. 

4. The electronic switch of claim 1 or 2, char- 
15 acterized in that the operating means has the shape 

of a movably mounted lever (7) and that the switch has two or 
more stationary magnets (5), the poles of which coacting with 
the magnetic pole of the operating means (7) are of the same 
type of pole as the magnetic pole of the operating means. 

5. The electronic switch of claim i or 2 , char- 
acterized in that the operating means has the shape 
of a rotatable operating wheel (12) which is rockable relative 
to the torsional shaft (11) and that the magnetic pole of the 
operating means is located in an area of the periphery of the 
disc and coact-s with a second magnetic pole of opposite type. 

6. The electronic switch of claims 1, 2 or 3, char- 
acterized in that the operating means has the shape 
of a disc (14) movable in its plane, the motion of which is 
restricted by an aperture (17) provided with positions of rest 

30 for a stop means <15) of the disc, the pole of the second 

magnet (5) being located on one side of the disc and in the 
central area of the aperture C17), and that the magnetic pole 
of the operating means (14) is placed in the range of the stop 
means ( 15 ) . 

35 7 - The electronic switch of claim 6, charac- 

terized in that the stop means (15) forms the operat- 
ing handle of the operating means (14) and supports the magne- 
tic pole. 
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6. The electronic switch of claim 1, charac- 
terized in that the magnetic pole of the operating 
means (16) is arranged to be movable in a circular path, along 
which a number of other magnets (5) are arranged with their 
magnetic poles facing the magnetic pole of the operating 
means . 

9. The electronic switch of claim 8, charac- 
terized in that the poles of the other magnets (5) are 
of a type opposite to the magnetic pole of the operating means 
(18), 

10. The electronic switch of claim 8, charac- 
terized in that at least one of the other magnets has 
the shape of an electromagnet (5a) having a variable pole 

f ormat ion . 

11. A switch substantially as described with reference to, 

and as illustrated in, any one or more of the Figures of the accompanying 
drawings. 



